The paper covers the problems of combined plates with circular base and consisting of a few sections with different laws of thickness variation. Analytical methods of analysis of similar structures are not yet developed. The present work suggests the analytical method for solving of the stated problems, the contact with the elastic subgrade is also considered. The above-mentioned approach is shown on the example of the analysis of the bottom of the cylindrical reservoir, resting on the elastic subgrade. The inner part of this construction is represented by the ring plate of variable thickness which increases along the direction from the internal boundary. The outer part is represented by the ring plate of the constant thickness. The influence of the elastic basis and the upper part of the reservoir is taken into consideration. The solutions for stresses and deflections of the combined plate are given in closed form in terms of Bessel functions. The conditions of the plate's sections conjugation are fulfilled.
INTRODUCTION
The work considers analytical calculation of combined plates with circular base and consisting of several sections with different laws of thickness variation. Their thickness may be increasing or decreasing in the direction from the plate's center to the outer boundary. The material of the plates under study is isotropic or orthotropic. The separate sections of the men-tioned constructions may be made from different materials with various physical characteristics. In the places of the sections conjugation the construction remains continuous. However, in some cases the plates' thickness can have the break of continuity in these positions. The analytical methods of the such constructions computation are in practice not yet developed. The present work covers this lacuna. As an example we will consider the work of the bottom of the cylindrical reservoir. The bottom is represented by a ring plate, resting on an elastic foundation and consisting of the two sections. The inner part has the variable thickness increasing in the direction to the external boundary. The outer part of the plate has the constant thickness (Figure 1) . The elastic foundation properties are described by Winkler's model. Figure 1 . The combined plate on elastic foundation.
The coefficients of foundation under the inner and the outer parts of the plate can be both as different or identical. The loads caused by the upper part of the structure are distributed along the concentric circles. Let us assume that the load is applied to the outer part of the plate and the bottom of the reservoir is made from the isotropic material.
THE COMPUTATION OF THE INNER PART OF THE CONSTRUCTION
Let us consider the work of the inner part of the bottom of the cylindrical reservoir when 1 0
, which is represented by a ring plate with varying thickness, resting on an elastic Winkler's foundation. The construction is subjected to an action of the axially symmetric loads. The differential equation describing the similar plate bending has the following form: 
where D -cylindrical rigidity,  -Poisson's ratio, 1 c -coefficient of elastic foundation for the section where 1 0
. Let us assume that the variable rigidity of the plate to be approximated by the power law
here 0 D , m -constants. Substituting (2) into (1) we get the following equation: 
The analysis shows when 4 
The equation (4) is integrated in terms of Bessel functions. When comparing the coefficients of (3) and (4) 
The solution of axially symmetric problem of a circular plate with varying thickness, resting on an elastic Winkler's foundation, can be written in terms of Bessel functions:
The solution (6) can be written in the form: Since the Poisson's ratio for all materials is
the above-mentioned solution (7) may be used only for the cases when 2 0   m . This fact corresponds to the case when the thickness increases in the direction from the inner boundary to the outer one ( Figure 1 ). The stresses are determined by the use of the certain formulae [1] . Further we introduce the dimensionless coordinate c br x  .
THE CALCULATION OF THE OUTER PART OF THE CONSTRUCTION
We pass to consideration of the outer part of the bottom with the constant thickness. Let us assume that the load caused by the upper part of the structure is subjected along the circumference with the radius 2 x . The plate's thickness when 1 x x  is continuous and equal to
Here the conditions of the two parts conjugations are fulfilled; the deflections, angles, bending moments, transverse forces remain continuous. We denote the mentioned values respectively as A w , A  , A M , A Q . The solution of the homogeneous differential equation for axially symmetric bending of the similar plate, resting on elastic foundation, is expressed in terms of Bessel functions [4] [5] [6] [7] in the following form:
c -modulus of the foundation relevant to the outer part.
To write the expression for the plate's elastic surface we introduce the fundamental functions ) ;
, which properties are described in [1] . We have
; ( 
